Abstract: The present 
Introduction
Majority of dairy cows are reared under grazing system with limited supplementation of green fodder, dry fodder and concentrate feed. But optimum productive and reproductive efficiency of livestock could be achieved only if the animals fed with the required quantity of feedstuffs and all nutrients in proper proportion (NRC, 2001 ).The actual intake of the animal for it's production capability cannot be ascertained and hence the energy and protein status of the animals under field conditions are very difficult to assess.
In the dairy Industry , the use of metabolic profiles for assess in the nutritional and health status of cows is wide spread (Grunwaldt et al.,2000) . The blood metabolites give an immediate indication of an animal's nutritional status at the point of time ( Pambu-Gollah et al.,2000) is becoming popular. (Ndlovu et al., 2007) . Serum concentrations of metabolites such as glucose, cholesterol, non esterified fatty acids(NEFA) ,Total protein, albumin, globulin, blood urea nitrogen (BUN), milk urea nitrogen(MUN), and minerals are commonly used to assess the nutritional status of dairy cows. Thus the present investigation was done to assess the nutritional status of Jersey cross & Holstein Friesian cross dairy cows using blood metabolites under field conditions of Dharmapuri district.
II. Materials And Methods
The study was conducted in Dharmapuri district with 101 Jx and 112 HFx cows .The data regarding nutritional status of animals were collected from the selected farmers through face to face interview with the help of well structured questionnaire. It includes recording of body measurements, feeding pattern, quantity of feed and fodder offered during 24 hours, milk yield, Besides, this the amount nutrients intake from fodders were calculated by considering average nutritive values of the respective fodders. (Ranjhan 1998) . The mean nutrient deficit in terms of Dry matter(DM), total digestible nutrient(TDN),crude protein(CP) calcium (Ca)and phosphorous (P) intake at various physiological stages for both the breeds was calculated as per NRC (2001) feeding standard were and were furnished in table 1 and 2 .
A total 213 lactating dairy cows of Jx and HFx were used for the analysis of blood metabolites.Ten ml of blood was collected from the jugular vein of each animal and serum was separated for analysis of glucose, cholesterol, and non esterified fatty acids, to assess the energy status and total protein, albumin, globulin, blood urea nitrogen were estimated for assessing the protein status, calcium and phosphorous were measured for assessment of mineral status with commercial kits and as per manufacturers protocol. The data obtained were subjected to statistical analysis as per Snedecor and Cochran (1994) and the data was subjected to analysis of variance (ANOVA) and t-test. Further, means were compared using Duncan's multiple range test by using the soft ware package SPSS version 12 (SPSS,1996) .
III. Results
The per cent dry matter deficit in Jx was 13.8, 4.7, 16.9 in early, mid, late lactation respectively and significantly higher (+1.6) during late gestation. In HF x dry matter deficit per cent was 10.9, 2.5, 11.0 and 10.3 during early, mid and late lactation and late gestation , respectively. The deficit per cent of TDN in Jx was 14.6,7.6 10.6 and 13.4 in early, mid and late lactation and late gestation, respectively. In HFx the deficit per cent of TDN during early, mid and late lactation and late gestation was 12.3, 6.8, 9.8 and 7.7 in HFx and was significantly higher in early lactation in both breeds. (table 1and 2) Hence,the study revealed that the percent of deficit was noticed in DMI, TDN, CP and calcium intake and excess was found in phosphorus intake. Among the nutrients intake, deficit of crude protein was significantly high and deficit per cent was felt during early lactation on both breeds comparing with the different physiological stages.
The serum biological indicators for assessment of energy status includes Glucose, Cholesterol,and Non esterified fatty acid. These values for the dairy cows in early, mid and late lactation, late gestation were furnished in table 3 .The mean glucose value for early, mid and late lactation, late gestation (table -3) were within the reference range values. (table-4) . But the glucose concentration in Jx was significantly less and was comparable in other physiological stages. But,in HFx it was significantly less during early lactation and significantly high during late gestation, even though the TDN deficit was noticed in all physiological stages.
There was no significant difference in serum cholesterol level between physiological stages, even though the per cent of TDN deficit was noticed in both breeds. But the cholesterol concentration in Jx was less in late lactation and highest in early lactation, whereas in HFx, the concentration was less in late gestation and highest in mid lactation. The serum NEFA concentration was comparable in Jx during various physiological stages and agreed with the reference value in Table 4 . In HFx it was significantly higher during late lactation suggesting, restricted feeding practice was adopted by the farmers as the milk yield decreased during late lactation. Further, Ospina et al. (2010) stated that NEFA levels more than 0.7 mmol/l was defined as critical alarm as it leads to occurrence of various metabolic diseases in later stages.
Further, the per cent deficit of CP was 34. The serum BUN value were in table 3 and was within the reference value given (2-34 g/dl) and the variation was comparable in Jx and in HFx there was significant difference between various lactation stages.The MUN values in milk for Jx and HFx, are presented in table 3 and were within the reference value (7.0-17.6 mg/ dl) as per the Table 4 . The serum calcium (6.5 to 12.4 mg/dl) and phosphorus values (2.6 to 8.6 mg/dl). were within the reference values and presented in the table 3. Further,the deficit per cent of calcium was significantly higher in early lactation in both breeds.
IV. Discussion
The serum glucose concentration in both breeds agreed with the reports of Herdt (2000) stated blood glucose was under hormonal control, hence the level of glucose was insensitive index of energy intake. The result was in contrary with the findings of Farver (1997) as he stated there was no significant difference in glucose values as noticed between stages of lactation and Sivaraman (1998), stated that glucose level was highest during late lactation and less during mid lactation.
But the cholesterol concentration in this report was in contrary with the values of Rowlands et al. (1980) who reported that there exist significant difference in cholesterol concentration between physiological stages. Ospina et al. (2010) stated that NEFA levels more than 0.7 mmol/l was defined as critical alarm as it leads to occurrence of various metabolic diseases in later stages. Hence, NEFA acted as a good biological indicator for energy deficit diet in field conditions and corroborated with the report of Radostitis et al. (1994) that in marginal energy imbalance, blood glucose and cholesterol were unreliable indices of adequacy of energy, due to its excessive variability, but non esterified fatty acids was a sensitive indicator for assessment of energy status in dairy cows.
The serum total protein was comparable in Jx between physiological stages, , and was similar with the report of, Filipejova and Kovacik. The MUN value in Jx was comparable between physiological stages, and in HFx it was significantly higher in mid lactation. This result agreed with the findings of Hoff et al. (1997) and Hwang et al. (2000) , reported that MUN value less than 11 mg/dl was suggestive of protein deficiency, as the per cent of protein deficiency was more in the study area, the result obtained is justified. Further, the research report agreed with Wambugu et al. (1996) as MUN value of 8.7 mg/dl was noticed in protein deficit diet fed animals and 17.6 mg/dl in the adequately protein fed animals when compared to control group. As the MUN value ranged between 8.51 and 9.58 , as agreed with protein deficiency in the study area (19 to 34.7 per cent) and it was concluded that MUN acts as a good biological indicator of protein deficiency.
In Jx,the serum calcium level was comparable at various physiological stages and in HFx it was significantly higher in mid lactation. The reason may be due to the increased milk yield in mid lactation in HFx when compared to other lactation stages prompting increased osteoclastic activity. This report was in agreement with that of Sivaraman. (1998) as he stated that though the concentration of calcium varied among themselves, it was not significant. Further, calcium level was very low in early lactation for both the breeds as most of the farmers were unaware of feeding needed calcium to the cows during lactation. The concentration of phosphorus was significantly high in late gestation and it was comparable between various stages of lactation in Jx. In HFx though the values varied among themselves during various physiological stages, they were non significant.
V. Conclusion
The biological indicators were not significantly reliable for assessing the nutritional status of dairy cows in field conditions except for NEFA for assessment of energy status and MUN for assessment of protein status. Hence the report agrees with the findings of Maurya and Singh (2015) and Madziga et al.,(2013) stating that physiological status and breed have no significant impact on biological indicators and hence the biochemical profiles must be combined with traditional methods for assessment of nutritional status 
